Surcharge runoff over the capacity of drainage pipes is one of main flood breaking factors in urban area. Change into larger pipes is costly and time consuming solution. Rainwater tanks can be a sustainable solution for the control of heavy runoff.
Because only one or two storm sewers overflowed in the nine districts with inadequate drainage capacity, increasing the size of the sewers using conventional engineering techniques was the only solution proposed. This option is very costly and will take a long time to complete, because Seoul is a high-density city with heavy traffic and complex industrial activities. Furthermore, a larger sewer of fixed capacity may not be enough for heavier rainfall in the future (Kim 2006) .
Review on urban flood control studies

Review on decentralized management studies
Decentralized and localized management of water is an innovative strategy developed in recent years. Localized and integrated flood management was studied and modeled at the watershed scale by R. H. McCuen (McCuen 1974) . He concluded that a regional approach to stormwater could reduce peak runoff while "individual-site" approaches could result in flood increases. Low-impact development strategies (LID) were introduced in a manual by the county of Prince George County in 1999 (Prince George's County 1999). In LID, urban stormwater can be controlled through a variety of methods of detention and retention instead of the conventional end-of-pipe or in-the-pipe strategies. 
Review on rainwater tank design
The design of rainwater tanks follows the same principles as conventional detention tank design in storm sewerage.
McCarthy proposed that the water balance equation could be applicable in the design of water detention tanks (McCarthy 1939) . Recently, Guo developed a modified design method for flood control detention tank volume (Guo 1999 (Guo , 2001 ). 
INTRODUCTION OF THE RSD SYSTEM
The RSD system is a roof runoff control system using rainwater tanks (Figure 2 ). The RSD system consists of rainfall, storage and drainage processes. During rainfall, the rooftop of a building catches the water and collects it into a rainwater tank, thereby controlling the flow. Flow over the tank storage capacity goes through the storage process directly into the urban drain system. The RSD model is a new numerical model for the analysis and design of each process in the RSD system. This study develops the RSD model and shows a case study of RSD for Seoul City.
METHODOLOGY OF RSD MODEL DEVELOPMENT
The design of a facility for flow control must follow a detailed and reasonable design that considers the local rainfall conditions. In this study, the RSD model is a tool for calculating the variation of outflow from storage with different tank sizes and rainfall conditions.
Precipitation and runoff analysis in the rainfall process . This study draws design rainfall curves on the 2nd-quartile, 50%
rainfall cumulative curve of Korean Huff curves. This pattern and probability is proposed for the design of most work for hydrological facilities by Huff (1967) . Return periods of 10-year, 20-year and 30-year rainfall curves of Seoul are analyzed for the following case study of rainfall tank design. Figure 3 shows the design rainfall curves for a 10-year-frequency storm in the Seoul City area.
Rainfall on a catchment surface causes runoff to flow from the area into the rainwater tanks. The inflow into the tank is one of the governmental conditions on the tank design. The quantity of water collected during the rainfall process is controlled by the surface and the structural design condition of the building's roof. The conditions of rooftop surface design were studied with respect to runoff from the rainfall events of the design curves. Figure 4 shows the detailed factors of the rooftop. 
Tank capacity design in the storage process
The storage process needs an analytical method for determining the peak values that vary with tank capacities. Figure 5 is a scheme of a simple rainwater tank structure and its water flow. In this system, a water balance equation can calculate the flow variation against tank capacities.
Equation 1 is the water balance equation for the system of Figure 5 . Q in is the inflow quantity to the rainwater tank, the same as the runoff from the roof. Q out is the overflow from the tank into the urban drainage.
Q sup , the water flow of supply water to the building, can be assumed to be zero because the water demand during a rainfall event would be random and small, having no relation to the rainfall event. Figure 7 shows the tank volume versus peak outflow curves for 10-, 20-and 30 year-frequency rainfall events according to the method of Figure 6 . On the curves, the minimum necessary tank volumes to peak outflow values can be found.
CASE STUDY OF RSD MODEL IN SEOUL
As an example of the tank design from Figure 7 , Table 2 shows the analysis of the runoff control effect of a 29 L/m 2 rainwater tank.
In the case of the RSD system with a tank of 29 L/m 2 in Seoul, the rooftop peak runoff for a 10-or 20-yearfrequency rainfall event can be controlled. The RSD system could control the peak outflow of the 10 year rainfall event using only about 70% of the capacity. Additionally, the 30-year peak flow can be reduced to almost the same value as a 10-year-frequency rainfall event. This means that an RSD system with a storage tank of 29 L/m 2 capacity can control the runoff of a 30-year rainfall event from a unit catchment area with a drainage pipe designed for a 10-year rainfall event. 
